Antimycin A-induced apoptosis of HL-60 cells.
Previous experiments in our laboratory investigating apoptosis induced in HL-60 cells by camptothecin (CAM) have revealed that the sequence and rapidity of the apoptotic phenomena in an individual cell depend on the proliferative state of that cell when it encounters CAM. The role of mitochondria in HL-60 apoptosis was explored using an inhibitor of oxidative phosphorylation, antimycin A (AMA). Changes in cell light scatter, binding of annexin V-fluorescein isothiocyanate (FITC), uptake of propidium iodide (PI), and DNA content after membrane fixation/permeabilization were monitored by flow cytometry. Z-VAD-FMK was used to inhibit caspases. Fluorescence microscopy was used to examine cell morphology. Cells in the G1 phase of the cell cycle were the first to exhibit signs of apoptosis in response to 100 microM AMA and some of these cells disintegrated without exposing to phosphatidylserine (PS). Caspase inhibition prevented fragmentation of DNA, the nucleus, and the cell, but only delayed PS exposure and loss of plasma membrane integrity. The highly active mitochondria of G1-phase HL-60 cells make them particularly sensitive to AMA. PS exposure and plasma membrane damage are mediated by noncaspase molecules released from mitochondria. We hypothesize that if mitochondria are subjected to a sufficiently severe insult, whether indirectly as a result of extensive CAM-induced DNA damage or directly by the effect of AMA on electron transport, the nature and quantities of the proapoptotic molecules released are such that apoptosis proceeds to the point of cell disintegration before the PS exposure pathway is complete.